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© Novel aminomethyloxooxazolidinyl arylbenzena derivatives, wherein the aryl Includes the phenyl, substituted 
phenyl, pyridyl, and substituted pyridyl groups, such as (t)-N-{3-[4-<4'-pyridyl)phenyl]-2-oxooxazolldin-5- 
ylmethyl}acetamide, possess useful antibacterial activity. 
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AMI NOMETH YLOXOOXAZOLID IN YL ARYL BENZENE DERIVATIVES USEFUL AS ANTIBACTERIAL AGENTS 

Technical Field 



5 



Pharm^r^ their preparat,n, to 

tions. containing them, and to methods o« using them to alleviate bacterial Mac- 



ro 



Background of the Invention 



such ^.^iSr^lS^dS^ P"£ »°T a " f6atUreS deemed for 
reacttons and of SSon STLttSZ ? l^Vl*? ***** "*"■ A reduction °< 
» are currently desirabSaSre?^ ™* ^ ^ iH 2*2 «*A> 

com U poL?rtief2? lSSU6d 10 FU9itt 6t * °" ° 6Cemb9r * 197 * — ~ among others, 



20 



25 



where 

A = RS(0) n ; 
X = CI, Br or F; 
R = CrC 3 alkyl;and 
30 n = 0, 1 or 2. 



-JiJSSJKLSSlSr *• "• ,97S dlsdose * - "A*-** 



35 



40 




45 



sXe R i^^^ " as having antldepressive. tran qu , 2i ng, 

the ^ t9nt 4 ' 250 ' 318 * W8S iSSU6d 00 F6brUa ^ 10 - 1981 ' antidepressant compounds of 



50 



where R can be, among others, a para-n-pentylamino group, an SR, group where R, is C,-Cs 



alkyl, or an 
2 
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acetylmethylthlo group. 

U.S. Patent 4,340,606, issued to Fugitt et al. on July 20, 1982, discloses antibacterial agents of the 
general formula: 



10 



where 

Ri = CH 3 , C 2 H 5 , CF 2 H, CF 3 or CF 2 CF 2 H; and 
X = OR2 (Ra = H or various acyl moieties). 
« U.S. Patent 3,687,965, issued to Fauran et al. on August 29, 1 972, discloses compounds of the formula: 



20 



where 

-N(Ri)(R 2 ) represents either dialkylamino radical in which the alkyl portions have one to five carbon atoms, 
or a heterocyclic amino radical which may be substituted by an alkyl radical having one to five carbon 
atoms or by a pyrrolidnocarbonylmethyl radical, and 

R3 represents a phenyl radical which may be substituted by one or more of the following radicals: 

an alkoxy radical having one to five carbon atoms; 

a halogen atom; 

a trifluoromethyl radical, or 

a carboxyl radical which may be esterifted. 

The patent states that these compounds possess hypotensive, vasodilatator^ spasmolytic, sedative, 
myorelaxant, analgesic and antiinflammatory properties. There is no mention of antibacterial properties. 

Belgian Patent 892,270, published August 25, 1982, discloses monoamine oxidase inhibitors of the 
formula 



n cB 2 Nia 



where 

R is H, Ci-C* alkyl or propargyl; 

Ar is phenyl, optionally substituted by halo or trifluoromethyl; 
n is 0 or 1 ; and 

X is -CH2CH2-, -CH = CH-, an acetylene group or -CH 2 CK 

U.S. Patent 4,461,773 Issued to W. A. Gregory on July 24, 1984 discloses antibacterial agents of the 
formula 



55 
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10 TRSS? l ' *" mbrtUr6S ° f d <Bd 1 stereols ^^ of the compound, 
o 

RsR+NC ,or 



?*5 

M R 2 is -NR^, -N(0R 3 )R4, -NHNHa, -NX,, . N R 5 X, -NX2, -NH C R 7 , -NZ C R? 
or-N = S(0)„RsR9; ° ° 

S rStfTi H ' ** * 1 " 4 cart ™* or cycioalky. of 3-8 carbons; 

25 R« is alkyl of 1-4 carbons; 

? lnf B yl ° f 1 ; 4 J 2arb0 " s - °P tona "y substituted with one or more halogens; 
3nd Rs are lnde P^ently alkyl of 1-4 carbons or. taken together are -(CHa),-; 



30 



o 
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45 



RjO is H, alkyl of 1-3 carbons, -CR^, 

■ C| W> -a^occy, Vy" 0 ** 1, 

0 0 

i- c- 



Rn is alkyl of M 2 carbons; 
50 R12 is H f alkyl of 1-5 carbons. CH 2 OH or CH 2 SH- 

X is CI, Br or I; " 

Z is a physiologically acceptable cation; 

rn is 2 or 3; 

nisOor l;and 
55 P is 3, 4 or 5; 

and when R 10 is alkyl of 1-3 carbons, R, can also be CH^SfOL where q is 0 1 or 2- 
or a pharmaceutical^ acceptable salt thereof ' 

U.S. Patent 4,705.799 issued to Gregory on November 10, 1987 discloses antibacteri* agents of the 
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formula: 
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wherein, for the l, and the mixtures of the d and I stereoisomers of the compound, 
A is -NOa, -S(0) n R,, -S(0)2-N = S(0) P R 2 R3, -SH, 



15 O 



P7 

-SCR A , -COR^, -CORjj, -COW^Rg, -C-R23' 



GRg ORg OCRg CCRg 

I J I I 

"^p*23' ~^~*2S' "^23' "^25' 

R« R6 R« R6 

-CN, -OR^, halogen, -NR^Rg, -NCOR^, 

R5 ' NR5R5 

I I 
-NS(0) n R 4 , CR 23 (OR 16 )OR 17/ -O^ , 

I 

*9 



alky I of 1 to 8 carbons, optionally substituted with one or more halogen atoms, OH, =0 other than at alpha 
40 position, S(0) n R24, NRsRs, aikenyl of 2-5 carbons, alkynyl of 2-5 carbons or cycloalkyl of 3-8 carbons; 
Ri is Ci-C* alkyl, optionally substituted with one or more halogen atoms, OH, CN, NRsRs or 
C0 2 Ra; (VC* aikenyl; -NRgRiol 
-N 3 ; 

o o 

45 -NH C R*; -NZ C R*; -NXa; NR9X -~NXZ*; 

R2 and R3 are independently C1-C2 alkyl or, taken together are -(CHa) q -; 
Ri is alkyl of 1-4 carbons, optionally substituted with one or more halogens: 
Rs and Rs are independently H, alkyl of 1-4 carbons or cycloalkyl of 3-8 carbons; 
R 7 is -NRsRs, -ORs or 

NH CR 5 ; 

Ra is H or alkyl of 1-4 carbons; 

Rs is H, Ci-C* alkyl or Ca-C 8 cycloalkyl; 

Rio Is H, Ct-Ci alkyl.'Ca-C* aikenyl, C3-C4 cycloalkyl. -OR? or -NRnRi 1A : 
55 Ri 1 and R 11A are Independently H or C1-C4 alkyl, or taken together, are -(CHa),-; 
X Is CI, 8r or I; 

Y is H, F, CI, Br, alkyi of 1-3 carbons, or NOa, or A and Y taken together can be -0-(CH 2 )<0-; 
Z is a physiologically acceptable cation; 
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n is 0, 1 or 2; 
P IsO or 1; 
q is 3, 4 or 5: 
r is 4 or 5; 
tis 1,2 or 3; 



or 
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Ria is H, Ci-0,o alkyl or C 3 -C 8 cycloalkyl; 
R19 and Ffeo are independently H or C1-C2 alky|- 

Jj. £ J, „ „, c,^ a% , ^ ^ ^ ^ ^ ^ 

v is 0 T 1 or 2; 

m is 2 or 3; 

s is 2, 3i 4 or 5; and 

R^ls afcyl of M carbons substituted with one or mora of -S(0)„ R2 „ -OR,. 

i°«2^S ST 0< 2 " 6 Ca *° nS ° Pti0na " y SUbst,tuted CHO; or a pharmaceutic^ su,tab.e 
1)whenAisCH 3 S-, then B is not 

CH 
I 3 

2) when A is CHaSOa-. then 8 Is not 

-N-CX3CH 3 or -N-C0CF 3 ; 

3) wnenAlsH2NS0 2 -andBis 



R 12 0 
-N CR 13 



6 
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then Ri 2 is H; 

4) when A Is -CN, B Is not -N 3 ; 

5) when A Is (CHa^CH, B is not NHC0CH 2 CI; 

6) when A is OR 5 , then B is not Nhfe; 

5 7) when A is F, then B is not NHCO2CH3. 

None of the above-mentioned references suggest the novel antibacterial compounds of this invention. 



Summary ol the Invention 

70 

According to the present Invention, there Is provided an arylbenzene oxazolfdinone of the formula: 



75 



20 



(I) 

25 

wherein, for the t t and mixtures of the d and t stereoisomers of the compound 
Ar is an aromatic group selected from the group consisting of 



30 

group 



Y X 



optionally substituted with X and Y, a trfazlnyl group optionally substituted with X and Y, 



40 



45 



50 



I 



I 



« z is 0, S, or NR3; 

W is CH or N, or also can be S or O when Z is NR 5 ; 
X independently Is H, -NO2, -S(0) ft Rt, tetrazoyl, 



7 
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to 



1S 



-S(0) 2 -N=S(0)pR 2 R 3 , -SH, -Sl^, -COR 23 , 

' O 

^7 ORe CCRg 

I I 

-ccm^, -c-r 23 , -c-R 23 , -cr 23 , 
?6 Re 

ORft 
I 

*6*5»MCH 2 ) t -c-, -OJ, -OR 5/ halogen, -NRjRg, 
R6 

R 5 . ^ 5 r 25 

-NCOR4, .NS(0) nR4 , -CR 23 (OR 16 )OR I7 , -<S 23 , 

I 

R 9 

r icr V 1 i 1 y f 2-5 cartons or cycloalkyl of 3-8 carbons* 

? o 

■NH C R«; -NM C R*; -NQ S ; NR 9 G-~NGM*; 
R 2 and R, independently C-C* alkyl or, taken together are -(CH 2 ) 0 - 
n UK ° a I b0nS ' ° Pti0na " y substitut9 d one or more halogens- 

-(C3i 2 )2N(CH 2 )2-; . 

40 R 7 is-NRsRc.-ORs or 
o 

NH C R s ; 

Ra is H or alkyl of 1-4 carbons; 

Rs is H, Ct-C4 alkyl or C 3 -C8 cycloalkyl; 

45 r ° inn R Cl " C4 ^ 02-04 a,kenyl ' C ^ Cyc,oa,kyl - -° R * « -NRiiRiia; 
Qis CI Br * T lnd9Pend9nt,y H ° r C ^ C * afkyl ' or take « tether, are W 

Y Independently is H, F, CI, Br. ORs, alkyl of 1-3 carbons, or N0 2 ; 
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70 



15 



X and Y taken together (a) when Ar is or 
* to form a fused six-member ed 

r & n 

carbocyclic ring, or (b) when Ar 
N 

to form 



iT is N V 




M is a physiologically acceptable cation; 
n Is 0, 1 or 2; 
p is 0 or 1; 
q Is 3, 4 or 5; 
20 r is 4 or 5; 
tis 1, 2 or 3; 
B is -NH 2f 

R 12 0 R 12 
25 I.I 

-M C-R 13 , -N-S(0> u R 14 , 



or N 3 ; 

30 Ri2*ls H, C1-C10 aJkyl or Cs-Cs cycloalkyl; 

R13 is H; Ci-C* alkyl optionally substituted with one or more halogen atoms; C2-C* alkenyl; C3-C* 

cycloalkyl; phenyl; -CH2OR15; -CH(ORi 6 )ORi 7 ; -CH 2 S(0)vRu; 
O 

• CR15; -ORia; • SRu; -CH2N3; the amlnoalkyl groups derived from «-amino acids such as glycine, L- 
3S alanine, L-cysteine, L-proline, and D-alanine; -NRisR2o; or -C(NH2)R 2 t R22; 

Ru is C1-C* alkyl, optionally substituted with one or more halogen atoms; 

Rts is H or C1-C* alkyl, optionally substituted with one or more halogen atoms; 

Rig and R17 are independently C1-C* alkyl or, taken together, are -(CH2W; 

R18 is Ci*C* alkyl or C7-C1 1 aralkyl; 
4Q Rig and R20 are independently H or C1-C2 alkyl; 

R21 and R22 are Independently H, alkyl, C 3 -C 6 cycloalkyl, phenyl or, taken together, are -(CH 2 ) fi -; 

u Is 1 or 2; 

v is 0, 1 or 2; 

m is 2 or 3; 
45 s is 2, 3, 4 or 5; 

R 23 is H, alkyl of 1-8 carbons optionally substituted with one or more halogens, cycloalkyl of 3-8 carbons, 

alkyl of 1-4 carbons substituted with one or more of -S(0) n R 2 i, -ORs, 
o 

M 

-0 C Rs, or -NRsRs; or alkenyl of 2-5 carbons optionally substituted with CHO or C0 2 R$; 
50 R24 is alkyl of 1-4 carbons or cycloalkyl of 3-8 carbons; and 
R25 is R6 or NRsR6; 

or a pharmaceutical^ suitable salt thereof; provided that 

1 ) when B is NH 2 , then Ar Is not phenyl optionally substituted with halogen or CF3. 

When used herein, the term "a diazinyl group optionally substituted with X and Y" means the following 
55 groups: 



9 
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N.N 



/""V ^N 

X 



*^N 



75 groups: 



20 



v- . . s 

X N«-/^ r 

When used herein, the term "a triazlny) group optional* substituted with X and Y" means Ihe fallowing 



N.N 



y X N.K N.N 

\Jt ■ \Jr ■ A >- 

x ' N — f V A \-j.N 



Y 



25 X 

s ' V„ /l- N . N.L. 



30 



35 in iS 8 Pr0C6SS '° r PreParin9 COmP ° UndS ° f FOrmula «■ such a being described 



40 



Preferred Embodiments 
1. Preferred Ar groups are: 





where X and Y are as defined, 
so fi 01 ! pre I Srr8d * 9roups are those P referrea * groups where Y is H 

JZiSZZSLlSX .*S5r Wd ^ ^ V * H « * * «• <* « carbon 

*• 

OR s , -CHaNRsRs, R s R 5 N(CH 2 ) 2 CH(OHh or-CN. 
2. A preferred B group ts: 
ss o 

-NH CR T3 where R 13 is H, CH 3> -OR,,, CHaCI, CHaOH, or CH 2 OCH 3 
Preferred B groups are 
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o o 



-NH CCH 3 ,-NH COOfe, and 



o o 



-NH OCHaCI; and -NH OCH3 is specifically preferred. 
Specifically preferred compounds are: 

• (i)-NK3-{^herrylphenyl)-2-oxooxa2olidirh5-ylmethylIacetamide; 

• (l)-N^3-(4-<4-acetylphenyl)pher^^ 

• (t)-N-[3^4^4'-methylsulfinylphenyl)ph^ 

• (I)-N-{3^4-{4'-methylsulfanylphenyl^ 

• (t)-N-[3K4-(4'-cyanophenyl)phenyl-2HW^ 

• (i)-N-{3-<4^4'-diethylamfnomethylphenyl)^^ 

• (i)-N^3-(4-(4'-cfi-n-propylaminomethylph 

• (t^N-ta-ft-^'-^-N.N-dimethylamlno-l^ 
acetamide; 

• (t)-N-[3-(4-(4'-(1-hydroxy-3-(4-morphol^ 

• (i)-N-[3«(4-(4'-pyridylphenyi)phenyl)-2-oxooxazo^ hydrochloride; 

• (l)-N-[3-(4-(3'-pyridylphenyl)phenyl)-2-^^ hydrochloride. 



The compounds of Formula (I) contain at least one chiral center, and as such exist as two Individual 
isomers or as a mixture of both. This invention relates to the levorotatory Isomer (X) which for many of the 
compounds in this invention can be referred to as the (S) isomer, as well as mixtures containing both the (d) 
or (R) and (S) isomers. Additional chiral centers may be present In the groups Ar and/or B: and this 
invention relates to all possible stereoisomers in these groups. 

For the purpose of this Invention, the 1-isomer of compounds of Formula (I) is intended to mean 
compounds of the configuration depicted; when B is NHAc, and closely related groups, this isomer Is 
described as the (S)-isomer in the Cahn-lngold-Prelog nomenclature; 



Detailed Description 




(i) 



Synthesis 



Compounds of Formula (I) can be prepared as follows: 
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(Continued) 




(VI) 
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Schgrng 1 
(Continued) 



(IV) 
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Scheme 1 
(Continued) 



civ> 



10 



75 



\ 



Oft' 




o 

A. 



coon* 



20 



25 



3(7 



35 



40 
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55 




O 
(XX) 



NOR- 



O 

x. 



(XVII) 



NOCOR 6 



{ JCV\1i> 



In Scheme 1 f R23 is H or alkyl of 1-8 carbons optionally substituted with a halogen or a terminal 
carboxyllc acid or its salts. R 5 , Re, and B are as described previously. Re is H or alkyl of 1-4 carbons 
optionally substituted with a terminal carboxylic acid or its salts. 

The compound (II) is converted to a compound of Formula (III) according to the process exactly 
parallelfng that which was previously described In U.S. Patent 4,705,799. The B groups in Formula (I) can 
be selected from a variety of groups described and prepared according to the procedures disclosed in the 
above patent. 

A compound of FormuJa (III) Is acylated with acetic anhydride, propionic anhydride, chloroacetic 
anhydride or succinic anhydride also according to the process described in the aforesaid patent to give a 
compound of Formula (IV). Reaction of a compound of Formula (IV) with a substituted hydrazine in a 
solvent such as ethanol, methanol or THF at 20 # C to under refluxing temperature of the solvent chosen 
gives a hydrazone of Formula (V), which can be reduced to a hydrazine derivative of Formula (VI) by 
reduction using a borohydrlde such as sodium cyanborohydride In methanol at 25* to 55* C. 

A compound of Formula (III) is iodinated with iodine monochlorlde in an acetic add-trifluoroacetic acid 
mixture at 40 to 70* C to a compound of Formula (VII), which can be converted to a cyano compound of 
Formula (VIII) by reaction with cuprous cyanide. The cyano group of a compound of (VIII) can be converted 
to a tetrazole derivative of FormuJa (IX) by reaction with trlmethylsilyl azide in DMF at 1 20-1 45 'C. An 
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10 



15 



20 



25 



30 



reduang agent such as sodium cyanoborobydride in methanol. An alcohol of Fom-Z mwTZmS 

where fc, is ethyl, with dimethylamine. an unsaturated ketone of Formula (XVI) Is also obtained 

A ketone of Formula (IV), when reacted with an hydroxyzine or a cLbc^XSaZe in ethanol 

2 2 thS ° Ximin0 haW 6St8r 0f a d,basic 'a* 0 *** acid of Formula OwTln by Son 

with a d.basic acid anhydride such as succinic and glutaric anhydrides * 

rxixfbv ? ?^-?! ehyd ! ° f I 0 '" 1 " 136 (IV) and reduced to a corresponding alcohol of Formula 

mom or rinh^ip m t 2! 38 S0C " Um boroh y dride - A " *ohol of Formula (XIX) can be esterified 2 a 
mono- or dibasic acid anhydride to give a corresponding ester of Formula (XX). 

Scheme 2 

/ \, 

Ar-Br — } ArMgBr or ArLi — ) Ar-M 
(XXI) (XXII) (XXIII) 



coon) pcxrv) 8 (i) ^"""^—8 

40 or 



no NH O^nr s5 - ,u ^ SCnbed previ0USly provl * d 8131 !t contains "° hydrasen. (i.e., 

ISm V ? * >' 8 3 2,00 Chl0 " de • WaJI<ylttn or boronic acid radical ai * *• cate'yst can be selected 
so lT rf ° /„? ! , 1 e -T any Pal,adium " nlCkel °° ord '^tion compounds such as bis(W P henylphos P SeT 
SE2T2 1 ! ri(2 -!° | y | ^ os P hine and P-l***) acetate, or bi S (tripheny,phosphlne^« 

chloride An aromabc bromide of Formula (XXI) is converted to a corresponding Grignard recent 3 

Fom \ ura . (XXI1 ) 13 converted to an organozinc chloride compound with zinc chloride to a 
55 h X h T P ° Und W ' th Walkyltin Ch ' 0ride 0r to a faoronic ■*» with trllsopropylborate. each fo lowed bv 
3 r"^' 8 SUCh 35 8Ster ' ™ F ° r 9lyme - A »«y. when Ar con^ Tctive 

wfh ?SSI °r n0t ' n C °T P0Und 81 F0nnU,a (XX, " ) can be b * a " alladium catai y2 ed ?eSon 

with a blstnalkyltn reagent. A resulting organometallic compound of Formula (XXIII) is cross coupledlS. a 
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3-(4-iodophenyl)-2-oxooxazolidin-5-ylmethyl derivative of Formula (XXIV) In a suitable solvent such as THF 
or DMF in the presence of a catalyst usually selected from those previously described. The cross coupling 
reaction works equally well when an aryliodlde and a 3-(4-triaJkylstannylphenyl)-2-oxooxa2oJidinyi derivative 
is reacted in the same manner. The lodo compound of Formula (XXIV) is prepared by lodlnating (t)-N-{3- 
5 phenyl-2-oxooxazolidin-5-yImethyl)acetarnide using iodine and silver trffluoroacetate or iodine monochJoride 
In a solvent such as chloroform r acetonitrile, acetic add or mixtures of solvents thereof at a temperature of 
0* to 60 *C, followed by normal work-up procedures. 

Another coupling reaction, although limited in its applicability, can be used to prepare a compound of 
Formula (I) where Ar is a dihydroxyphenyl as described in synthetic Scheme 3. 



Scheme 3 




Quinone is reacted with a diazonium salt (XXV) prepared from a 3-{4-aminophenyl)-2*-oxooxazolidin-5- 
ylmethyl derivative to give an adduct of Formula (XXVI), which can be reduced with a borohydride reducing 
agent such as sodium borohydride to give a dihydroxy compound of Formula (XXVII>. The hydroxy groups 
can be converted to the corresponding ethers using conventional techniques. 



O 



35 




(XXVIII) (XXIX) 



40 

Synthetic Scheme 4 is widely applicable to prepare most of the compounds of Formula (I) provided that 
there are no active hydrogen atoms (i.e M no NH» OH or SH) present in Ar as described previously. 
Compounds containing these excluded groups can be prepared via Schemes 1, 3 or 5. A compound of 

45 Formula (XXVIII) can be prepared in variety of ways. For example, many of such compounds can be 
prepared by procedures described in D. J, Byron, G. W. Gray and R. C, Wilson, J. Chem. Soc. (C), 840 
(1966). A compound of Formula (XXVIII) can be converted to the corresponding acid chloride followed by 
reaction with sodium azide according to standard organic reaction procedures to a compound of Formula 
(XXIX). A compound of Formula (XXIX) is then employed In place of the compound of Formula (II) in 

so Scheme 1 to give the compound of Formula (I). 



55 
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9 - A 

Me,NCH-CH- \ /~\ ? (JtXM) 



(MeO)2CHNMe 2 



Br 2 /CHCl3 




a 
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Schene S 
(Continued) 




o 



W ; H 4 . E.OH 
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Scheme S 
(Continued) 



io 



15 



20 



25 



3Q 



CM,CSNH, 



Tofu«f»c. hen 




0 



N "0 



35 



HjVCSVH; 



E>OH. h< A t 



OHC\M ; 



N 




o 

A. 




O 



40 



45 



50 



55 



Compounds of Formula (I) which can be prepared according to the synthetic Scheme 5 are thosa with 
Ar groups made up of 5- and 6-membered ring heterocycles as Lstrated * Wth 

is JLti^ lpheny ' > " 2 "r. 0 f 20lidin " 5 ' yl darfvative (XXX > P r9 P ared -econing to U.S. Patent 4705 799 

oom^^^^!^J^ ,,l ^ ^ Wh8re 8 ,S azide ( N3 > obteined * domination of a 
h JS? 9 eactedwith a vanet V of «"l d es to produce more compounds of Formula (I) where 

Ar Is an heteraromabc moiety. Azides can be reduced to amines as described in U.S. 4,705 ?S 

Pharmaceutical^ suitable salts of compounds of Formula (I) can be prepared in a number of wav* 
known in the art. When B is NH 2 . pharmaceutical* suitable salts include taZ«h! fromTelent i 
ST"* "* IB "** " 3CeflC ' hydr ° Ch,0riC - -cinicTaI.^b,c, 3 



Example 1 
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Preparation of (l)-S-Azidome1hyl-3-(4-phenylphenyl)-2-oxoazoliclinone (I. AraCcHg. B ° Na) 



Part A: Preparation of (l)-5-Hydroxymethyl-3-(4-phenyl phenyl)-2-oxazofidinone (L Ar = CsH5, B = QH) 

s 

A solution containing 10 g (512 mmol) of 4-phenylphenyflsocyanate and 7.5 g (52.0 mmof) of (*)- 
glycidyl butyrate In 20 mL of dry xylene was added dropwise to 160 mL of boiling dry xylene containing 
0.30 g of lithium bromide and 0.75 g of tributylphosphine oxide over a period of 30 minutes. The mixture 
was heated under reflux for 1 hour after the addition was complete, aliowed to cool to room temperature 
io and the solvent was removed under reduced pressure. The residue was triturated with hexane and the 
resulting solid was dissolved in 150 mL of methanol. To this solution was added 0.7 mL of 25% sodium 
methoxide in methanol, stirred overnight and the white precipitate formed was collected on a filter to give 
13 g (95% theory) of the desired alcohol, mp 236-240* C. shown to be at least 99% pure by HPLC. The 
alcohol can be further purified by recrystallization from methanol. 



Part B: Preparation of (t)-5-Hydroxymethyl-3'(4-phenylphenyl)-2-oxazolidinone p-toluenesulfonate (I. 
Ar^CsHs, B-OTs) 

20 To a solution of 12.94 g (48.05 mmol) of (l)-5-hydroxymethyl-3-(4-phenylphenyl)-2- oxazolidlnone in 
100 mL of dry pyridine was added 10.6 g (15% excess) of p-toluenesulfonyl chloride at 0-5* C. and the 
mixture was stirred at 10-15* C until all of the alcohol was converted to the tosylate (Ts) as shown by HPLC 
analysis. The mixture was poured into 500 mL of ice water with vigorous stirring and the resulting white 
precipitate was collected and recrystalllzed from an ethanol-acetonltrlle mixture to give 162 g of the 

25 tosylate, mp 1 57.5-1 58.5 " C. 



Part C: 

30 A mixture of 15.3 g (37.4 mmol) of (X)-5-hydroxymethyl-3-(4-phenylf^enyl)-2-oxazolidinone p- 
toluenesulfonate. 0.2 g of 18-crown-6 and 2.7 g (41.1 mmol. 10% excess) of sodium azide in 60 mL of dry 
dimethylformamide (DMF) was heated at 70* C (±5* ) for 5 hours and the mixture was poured Into 300 mL 
of ice water to give a white precipitate. The precipitate was collected on a filter to give 10.4 g of the desired 
azide as a colorless solid, mp 163.5-164.5* C. 

35 

Example 2 



40 

Preparation of (I)-5«Amlnomethyi-3-(4-phenylphenyl)-2-oxazolidlnone (I. Ar=C 6 H 5 , B=NH 2 ) 

(i)-5-Azidomethyl-3-(4-phenylphenyl)-2-oxa2olidinone (10.4 g) suspended in 200 mL of 95% ethanol 
was hydrogenated in the presence of 0J g of platinum oxide under 40-50 psig (2.76x1 0 s -3.45x1 0 s pascals) 
45 of hydrogen. The catalyst was removed by filtration through a celite bed, the bed was washed with 
tetrahydrofuran (THF) and the combined ethanol filtrate and THF washings were concentrated under 
reduced pressure to give 9.2 g of the desired amine as a colorless solid, mp 1 40-1 41 * C. 



so Example 3 



Pre paration of (X)-N-[3-(4-Phenylphenyl)-2-oxooxazolidin-5-ylmethyllacetamide (I. Ar-CsHg, 
55 B = NHCOCH 3 ) 

To a solution containing 9.2 g of (£)-5-aminomethyl-3-(4i3henylphenyl)-2-oxazolidinone and 8 mL of 
trlethylamlne In 200 mL of dry THF was added 3.5 mL of acetyl chloride dissolved in 10 mL of THF 
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SnSL^ 0 " 1 "' 0 ' ^If^l WaS COflcentfated undw educed pressure and the residue was triturated 

"2Z^T was recry8ta,lized ,rom ethano * to 9lve 8 - 7 9 of *• "» amId ° - * 



Anal. Calcd for CtsH^NzOa: 


C, 69.66; 


H, 5.85; 


N, 9.03. 


Found: 


C, 69.44; 


H, 5.94; 


N, 9.03. 




69.43 


5.85 


9.04. 



10 



15 



Example 4 



20 



25 



(I, 



J J ^'uoromethanestilfbnic acid was added 7.5 mL of acetic anhydride dropwise at 0-5* C 

TT, f ^t 9 j^N-^^nylphenylJ^-oxooxazolidin-S-ylmethyllacetamide. The mixture was 

?h« ll ° r 3 h ° Ur8 " nd added dropwise t0 500 mL of ice water wW vigorous stirring. 

The resulting yellowish precipitate was collected and recrystallized from ethanol to give 2.6 g of the produc 
as a faintly yellowish white solid, mp 281 .5-262.5 C. proauci 



30 



Anal. Calcd for C 2 oH 2 oN 2 0*; 


C, 68.17; 


H, 5.72; 


N. 7.95. 


Found; 


C, 67,87; 


H, 5.73; 


N, 7.92. 




67.93 


5.79 


7.84. 



„, ,?n y ^ Sin9 ^ P rocedures described in samples 1-4, the following compounds in Table I were prepared 
or can do prepared. 



35 



40 



45 



SO 



55 
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Table I 



10 



50 



55 



IK 

/a 


Ex. 


X 


T 


B 


▼ Mm mm 

I so- 
wer 


m.p.(*C) 




— mmmmwm 

i 


K 


H 


»3 




163.5-164.5 




2 


H 


H 


NH 2 


£ 


140-141 


20 


3 


K 


H 


NHCOCH3 


£ 


226-227 




4 


4'-CH 3 CO 


H 


NHCCCH3 


£ 


261.5-262.5 




5 


4'-CH 3 CO 


H 


NHO£CH3 


£ 




25 


6 


4'-CH 3 CO 


H 


NHSOfcO^Cl 








7 


4'-CH 3 CH2CO 


H 


NHCOCH3 




253 




8 


4'-ClCH2CO 


» 


NHCOCH3 


£ 


225 


30 


9 


4'-H0 2 C(CH 2 ) 2 CO 


H 


NHCOCH3 


£ 


240-241 




10 


4 ' -H0 2 CC(CK 3 ) 2 Oi 2 CO 


H 


NHOOCH3 


£ 


222 (dec) 




11 


5-C3K7 


« 


-NH 2 


£ 




35 


12 


n-C 3 H 7 


8 


-NHCOCH3 


£ 






13 


n-C 5 H Ia 


H 


-NHOOCH3 


£ 






14 


C2H5 


3'-CH 3 


-N3 


£ 






15 


C 2 H 5 


3*-CH 3 


-NHCOCH3 


£ 




40 


16 


H 


3'-Cl 


-NHCOCH3 


£ 






17 


CI 


3'-CH 3 


-NHCOCH3 


£ 


• 




18 


C 2 H 5 


3*-r 


-NHCOCH 3 


£ 




45 


19 


CH3 


3'-F 


-NHCOCH3 


£ 





Example 20 



Preparation of (l)-N-[3-(4^4 -(odophenyl)phen^ (I, Ar=4-IC 6 KU, 

gggggggHg 

(*)-N-(3-(4-Phenylphenyl)-2-ox^ (20 g, 0.064 mole) in a mixture of 

trifluoroacetic acfd (170 mL) and acetic acid (570 mL) was stirred and heated at 60 *C while adding 
dropwlse a solution of Iodine monochloride (139.2 g r 0.86 mole) In acetic acid (225 mL) during 6-7 hours. 
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The mixture was stirred at 60' C overnight, cooled to room temperature and filtered. The resultino filter cake 

ICotriS^r 88 ,odine) ■* dried to oive ,he desired £££2KZti 
Z tS ?s £ pureby , HPLC - 1,10 ,iKrate was di,uted wwi water »« ^ * 

S3^22fri22^ ? .£ aCt '° n W3S diSS °' ved in d ""^y»ormamide (200 mL) and 

ZJ^T , ^ ° f DarC09 ° r Ce ' ite ® ( ^ hiCh 0ne? >- 1,19 filtrate was diluted with water (30 mL) 

and cooled to give pure product (9.1 g), mp 265-267 C. 



Example 21 

to 



IS 



Ar = 4- 



(t)-Nj3-(4^4'Mc^ophenyl)phenyl)-2-oxooxa20lldin-5-ylmethyl]acetamide (4.41 g, 0.01 mole) was re- 
fluxed in dry tetrahydrofuran (500 mL) and flushed thoroughly with gaseous CO 

heated at 50 C under slight positive pressure of CO (balloon) while adding tributyltinhydride (2 94 a 0 01 
tol T T( ! S ° mL) dUrin9 6 ^ H6atina and stirrif * «*r Q8^oous CO pressure was 
mi l Tr^T'7t ? T mbdUre W3S C00l0d t0 r0om te m P^^re, added to petroteum ether (600 

2.2iI?^J! T"? ^ de8ifed a ' d6hyde <"? Q ' 97%) - ^M-flon from acetonltrlle gave 
pure aldehyde product as fibrous white needles, mp 210 C. 

2s acid^ e aci d rc h ac d id. Can * C ° nVerted * ^ COrres P° ndina acW by oxidation with chromic 



30 



35 



Example 22 



40 



StT^ hs ^2 ond ? a 11,2 mL 0f pyridine in 560 mL of absolu,e etha ^' was ***** »2* 

I„h the , mixture was al,owed to «*>' to room temperature. The solid formed was collected 

and washed with ethanol to give 2.58 g of the desired crude oxime. mp 268-272- O It can be further 
punfied by recrystalllzatfon from ethanol. 



Example 23 



45 



50 



55 



Preparation^ Sodium Salt of Succinate Hemiester of (tj-^^l-Hydro KylmlnoethvltohanvlkihanviwgL 

To a suspension of 1 g (2.27 mmol) of (D-N-[3-(4-(4'^l-hydroxyiminoethyl)phenyl)phenyl)-2- 
oxoo^hdir^yimethyl ace^^ in 30 mL of dmf was added" 135 mg (2.8 mmol) of NaH (50% 
dispersion in mineral oil) and the mixture was heated slowly to 40 'C when it became clear momentarily 
Jen a massive precipitate formed as it was heated to 50* C for 1 hour. The mixture was allowed to cool to 
40 C and 0.272 g (2.72 mmol) of succinic anhydride dissolved in a minimum volume of DMF was added 
The thick white precipitate became opaque and easier to stir. It was heated at 50* C for 0.5 hour cooled to 
room temperature, and the precipitate was filtered and washed successively with DMF. glyme and ether to 
give 1 .05 g of the sodium salt as a colorless white solid, mp 297-300 * (dec) 
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Example 24 



Preparation of (l^ff-^ft'-fl-CarboxymethoxylM 

acetamfde (I, ArM^H a C( = NOCH2COaH)CsH4. B = NHGO<5B5y : 

A mixture containing 1 g of (l)-hH3-(4-(4'-ac©tyJphenyl)phenyl)-2^^^ 2 
g of carboxymethoxylamlne hydrochloride and 4 mL of pyridine In 180 mL of absolute ethanol was heated 
under reflux for 3 hours. The mixture was allowed to cool and white precipitate formed was collected and 
washed with ethanol to give 0,8 g of the desired product, mp 232* C (dec). The sodium salt of the acid can 
be prepared by treating with aqueous sodium hydroxide and removing the water. 



Example 25 



Preparation of {tj-N-IS^^-AcetylphenyOphenyQ^-oxooxazoHdln-S-ylmethyilacetamide 4-Methyl- 
piperaanylhydrazone (I, Ar = 4-CH3C(^NN{CH 2 CH 2 )2NCHa)C6H4, B = NHCOCH 3 ) 

(i)-N-[3-(4-(4'-Acetylphenyi)phenyl)-2-oxooxazolicUn^-ylnTOthyi]acetami^ (2.5 g, 0.0071 mole) and 1- 
amino-4-methylpiperazine (2.04 g, 0.018 mole) were heated at reflux in dry dioxane (350 mL) with 
borontrifluoride etherate (0.30 mL) overnight. The solvent was removed on a rotary evaporator and the 
product dried (80* C/0.1 mm) to give the titled hydrazine (3.19 g, 100%), mp 200* C (dec). 



Example 26 



Preparation of (l>N^3^4-(4'-(1-(4-Methylpiperazin^ 
ylmethyllacetamide (I, Ar=4-CHaCH(NHN(CH 2 CH2)2NCH 3 )C 6 H4 < B-NHCOChb) 

(i)-N-[3-(4-(4'-Acetylphenyl)phenyl)-2-oxooxazolidin-5-ylmethyl]acetamide 4-Methylpiperazinyl- 
hydrazone (3.57 g, 0.0079 mole) was heated in methanol (250 mL) at reflux and then cooled to room 
temperature. A solution of NaBH 3 CN (0.5 g, 0.0079 mole) and ZnCfe (0.5 g, 0.004 mole) in methanol (20 
mL) was added and the mixture stirred at room temperature overnight followed by reflux for 0.5 hour. The 
reaction mixture was added to saturated Na 2 C0 3 (75 mL) and water (200 mL) and extracted with 
CH 2 Cl2/MeOH (9/1, 5 x 100 mL). The extract was dried (MgSO*) and the solvent removed on a rotary 
evaporator to give the product (2.91 g, 82%). The product was dissolved in 1 N HCI (10 mL) and water (200 
mL) and filtered to separate a solid (0.24g). The clear filtrate was divided into two equal parts. One part was 
made basic with sodium carbonate and extracted with CH 2 CI 2 /CH 3 OH (9/1, 3 x 100 mL), dried and the 
solvent removed to give pure produce (1.26 g), mp 120*C. The second portion was freeze dried to give the 
hydrochloride salt of the product (1.2 g), mp 168' C (dec). 



Example 27 



Preparation of (t)-N'[3-(4-(4 r -(1-Hydroxyethyl)phenyl)phenyl)-2-oxooxazolfdin-5-ylmethyllacetamide (I, 
Ar«4-CH 3 CH(OH)C5HU, B°NHCOCH 3 ) ~ 

To a suspension of 0.39 g of (lhN-[3-(4-(4'-Acetylphenyl)phenyl)-2-oxooxazolidin-5-ylmethyl]acetamide 
In 100 mL of 95% ethanol was added 0.2 g of NaBH*. The mixture was slowly heated to its boiling point 
when the mixture became homogeneous. Heating was continued for 15 minutes, diluted with 100 mL of 
water, brought it back to boiling, allowed to cool to room temperature and stripped to dryness. The resulting 
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solid was triturated with water to give 0.36 g of white solid, mp 203.5-208.5- C. It was recrvstalHzed on™ 
from ethanol to give 0.26 g of the desired alcohol as white solid mp 207.5-212.s : C ^ 



Anal. Calcd for C2oH 2 2N 2 0 4 : 
Observed m/e by HRMS: 



354.1577 (M + ) 
354.1567. 
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Table II 




B 



leo- 



Ex. 


X 


B 


mer 


m.p.( # C) 


20 


4'-I 


NHCOCH3 


I 


265-267 


21 


4'-HCO 


NHCOCH3 


I 


210 


22 


4 '-CH 3 C(=NOH) 


NHCOCH3 


t 


266-272 


23 


4 ' -CH 3 C( «NOCOCH 2 CH 2 CX)2Na ) 


NHCOCH3 


t 


297-300 (dec) 


24 


4'-CH3C(-NCXM 2 C02H) 


NHCOCH3 


£ 


232 (dec) 


25 


4 ' -CH 3 C( =NN ( CH2CH2 ) 2NCH3 ) 


NHCOCH 3 


t 


200 (dec) 


26 


4 ' -CH 3 CH ( Nto' ( CH 2 CH 2 ) 2 NCH 3 ) 


NHCOCH3 


I 


168 (dec) 


27 


4'-CH 3 CH{OK> 


NHCOCH3 


I 


207.5-212.5 


28 


4'-H0CH 2 


NHCOCH3 


L 


235 


29 


4 '-C-i3CH{OCOCH 2 CH2C02H) 


NHOOCH3 


I 


136 


30 


4 ' -CH 3 CH (OCOCH 2 CH 2 C0 2 Na ) 


NKOOCH3 


I 




31 


4'-CH(»N0K) 


NHCOCH3 


t 




32 


4'-CH(«N0CH2CX) 2 H) 


NHOOCH3 


L 




33 


4 '-CH(«NN(CH 2 CH2)2NCH3) 


MHCOCH3 


t 




34 


4'-CH 3 CH 2 C(-NOH) 


NHOOCH3 


I 




35 


4 ' -CH 3 CH 2 C ( -NOCOCH^CC^H ) 


MHOOCH3 


e 




36 


4'-CH 3 CH 2 C H ( OH ) 


NHOOCH3 


t 





Example 37 
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w 



(t)-N.[3^4'.lodophenyl) P heny().2^xooxa2olidin-5-ylmethyl]acetamide (20.10 g, 0.046 molei and 

epa^te a bro^r, ZTtZ ^ "TJ* reom P°"* d '«■» *e water, and filtered to 

CHC J2h!ohZ 1^0 J2? h T ™ t0 8 C ° ,Umn PaCk9d With Siltea < M « and -"W with 
a rSr^ 222. 21 ! i J^* 3 * 0 ' (750mg - 7,19 combined eluents were evaporated to dryness on 
a rotary evaporator to g.ve the product (12.6 g, 81%) which was 96% pore by HPLC. This material was 
recrystailized from chloroform to give the pure cyano compound, mp 208-209- C 



15 



Anal calcd: 


C, 88.05; 


H, 5.11; 


N, 12.53 


Found: 


C. 6ai4; 


H, 5.14; 


N, 12.40 




08.05 


5.06 


12.49 



HRMS m/e calcd:335,l270, measured 335.1268 



20 



Example 38 

✓ """" 



ho J\^ N 1?" {4 : ( ^ (2-68 g. 0.0080 mole) was 

30 heated in dimethylformamide (25 mL) with trimethylsllyl azide (1.89 g. 0.016 mole) at 40* Cfars! IZ* 

SSJfSSi 9 ' °-° 16 m T ^ add6d ^ heati " 9 3t 140 C wascontinuedtrJtoS SlsZs^ 
S and S Tt^TZTt^ "I t0 S9paratS 8 br ° wn solld *** «• wasned «» 

CHC /C f 2T?JS h* ^J?" T UCt WaS PUrified by chromat °graphy on silica and eluted with 
S wSS t? } 9 ? w J th u m9than ° l - The "**anol taction proved to be the pure product, mp 

35 2 renting toSS? * ™ * PMP ™ d * With hydro * id * 



Example 39 



40 



£ (0-N-[3-(4-(4^((N, N-M8thyleth V lamino)rnethyl)phenvl) P hen vl^-oxnn^niiriir.fu v r mo th,^ 
acetamide (I, Ar = 4 -CH 3 CH 2 N(C H3)CH 2 C 6 H4. B = NHCOCH 3 ) ~ o-ymemy i j - 

(l)-N-[3-(4 : (4-Fc<mylphenyl)phenyl).2-oxooxa2olidin-S-ylmethyl]acetamide (1.7 g. 0.005 mole) and 
e^ethylam-ne (1.48 g, 0 025 mol) were heated at reflux in methanol (170mL). The mixture was cooled to 
tL lT^ S !° n ? !° " m c y anoboroh y drid e 0. 0.00S mol.) In methanol (12.1 mL) was added 

bil^nl^c ? r °° m t f mperatUre 0Vemi9ht The reactJon mbdure «** add^ to saturated sodium 
so bicarbonate (25 mL) and water (100 mL) and extracted with CH a CI 2 /MeOH (9/1, 3 x 100 mL). The extract 

Z£ f! 9 ^' fi,t r? T ^ **** rem ° Ved °" 8 r0tary eva P° rator 10 *• * «•*» soiid^ichta 
Muratad w* ether and dned to give the product (1.65 g. 86%). The product was dissolved in 1 N HCI (10 
mL) and water (150 mL) to g.ve a clear solution. One half of this solution was made basic with sodium 
carbonate and extracted with CH a CI 2 /CH 3 OH (9/1. 3 x 100 mL). The extract was dried <MgSO»>. filtered and 

55 2LT52 TTJ t0 h f f P ureamine <°- M A m P 1 62-164'C. The residual acidic solution was freeze 
dned to give the hydrochloride salt of the amine (0.32 g), mp 1 45-147 * C (dec) 

m JT « rimary *T i ?, eS '. th ° rQaCti0n may St0p 31 m imine sta 9° ^en the reduction Is carried out at 
room temperature. Refluxing the reaction mixture for 1-3 hours with a small excess of NaBH 3 CN or NaBH* 
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completes the reduction. 

Reductive alkylation of ketones frequently fails with NaBHaCN/ZnCfe but the intermediate hydrazone 
can be prepared and reduced as described previously in Example 27. 

By using the procedures described in Examples 37-39, the following compounds in Table 111 were 
prepared. 

Table III 



0 




I so- 



Ex. 


X 


B 


mer 


n.p. ( - C) 


37 


4'-NC 


NHC0CH 3 


£ 


208-209 


38 


4'-N 4 C 


NH00CH 3 


t 


244 (dec) 


39 


4'-CH3CH 2 N(CH3)CH2 


NHOOCH3 


I 


162-164 


40 


4'-CH3NHCH2 


NHOOCH 3 


I 


197 (dec) 


41 


4'-(CH 3 ) 2 NCH2 


NHCOCH3 


I 


197 


42 


4 ' -CH3CH2NHCH2 


NHCOCH3 


L 


180 


43 


4'-(CH 3 CH2)2 NCH 2 


NHCOCH3 


I 


137 (dec) 


44 


4'-(n-PT)2NCH2 


NHOQCH 3 


L 


128 


45 


4'-n-C 4 H9J0Oi 2 


NHCOCH3 


t 


200 


46 


'4'-(n-C 4 H9) 2 NCH2 


NHCOCH3 


t 


107 


47 


4'-(n-C 5 H U ) 2 NCH2 


NHCOCH3 


I 


142 


48 


4'-n-C 8 Hi 7 N=CH 


NHCOCH 3 


t 


210 


49 


4'-n-C 8 H 17 NHCH2 


NHCOCH 3 


t 


209 


50 


4'-{HXH20i 2 )2NCH2 


NHCOCH3 


t 


123 


51 


4 '-«3N(CH2CH2)2NNHCH2 


NHCOCH3 


I 


194 (dec) 


52 


4'-CH3G0CH-NCH2*HCl 

u 


KHCOCT3 


t 


100 


53 




NHCOCH3 


I 




54 


4 ' -CT3OCH2CH2CH2NHCH2 


NHCOCH3 


I 




55 


4 (CH3 ) 2NCH2CH2NHCH2 


NHCOCH3 


t 




56 


4'-CH 3 N^JcH 2 


NHCOCH3 


t 
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Example 57 



« ^f'fV? "^^romethane (0-29 9. 0.0028 mole) was added dropwise to trifluoroacetic acid 
yimemyijaceiamiae (1.0 g, 0.0028 mol) was added s owly as a sofid at -10 c Tho o™n™ 

and m yellow sojd washed with water and dried to give the product. 1.12 g. 97%. mp iS£\T 

A portion of the product (0.5 g) was dissolved in 1 N HCl (10 mL> and water «0 mU tittered and the 
're- dded to give hydrochlor^e sa« of\he JLJS£% ^NKg^ 

<J£? ? wSbSTSS 7 HlX^!" 8 bfs -< N - m ^Vlpipendin yl ) m ethane and proplonyi 
Jw»u i . -CHaCHaCOCsH*-. B«NHCOCH 3 , an elimination product (I Ar=4'-CH, -crrH \- 
so COC 6 H 4 -.B = NHCOCH 3 ) was also obtained (Example 63). * CH *-C(CH 3 )- 



70 



r5 



Example 58 



25 



30 



35 



40 



overnight The so.ut.on was added dropwlse to saturated sodium carbonate 400 mL) and Z M%£Z 
to 9-10. The m.xture was extracted with CH 2 CI 2 /CH,0H, (9/1. 4 x 150 mL). The extract waTdried and Z 
solvent removed to give the crude reduced amins r? 7± „ x -n,„ ™ ned and tne 

silica gel bv elutina with chc Th u 9 ' %)< ™ e com P ound ' w as chromatographed on 



45 



50 



55 



30 
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Table IV 




EX. 


X 


S 


Iso- 
mer 


m.p. (*C) 


57 


4'-(CH3) 2 NCH2CH2CO 


NHCOCH3 


t 


192-194 


56 


4 ' - (CH3 )2NCH 2 CH 2 CH(CH> 


NHCOCH3 


t 


194 


59 


4 ' -0 ( CH 2 CH2 ) 2 NCH 2 CH 2 CK ( ^ ) 


NHCOCK3 


L 


165 


60 


4 ' -CH3N(CH2CH2 ) 2 NCH 2 CH2 C0 


NHCOCH3 


Z 


221 


61 


4 * -Ca^{ai 2 Oi2 )2NCH 2 CH2CH (OR) 


NHCOCH3 


I 


151 (dec) 


62 


4 ' -CH 3 K(CH 2 CH2 ) 2^2^ (CH3 )CO 


NHCOCH3 


Z. 


105 


63 


4'-CH 2 -C(CH3)CO 


NKCOCH3 


L 


216 


64 


4'-CH 3 N<CH 2 CH2)2NCH2 CH < CH 3) CH ( c8i ) NHCOCH3 


L 


180 



05 

Example 65 



40 Preparation of (l)-N-[fr(4-(3'-Methy1sutfenylphenyl)D^^ (I, Ar = 3'- 

CHgSOCcH*, B a NHC0CHa) 

To a mixture containing 23.4 g (0.1 mol) of {l)-N-(3-phenyl-2-oxooxazolidin-5-ylm8thyl)ac8tamide and 
29 g (0.13 mol) of silver trifluoroacetate, 300 mL of acetonitrile and 200 mL of chloroform was added 27 g 

45 of iodine in one portion and allowed to stir at room temperature overnight. The mixture was filtered and the 
filtrate was concentrated under reduced pressure to give a brown soiid which was triturated with distilled 
water, filtered and washed thoroughly with distilled water. The resulting solid was recrystalllzed from 200 
mL of acetonitrile (activated charcoal used) to give 27.5 g (77%) of (X)-N-[3-(4-fodophenyl)-2-oxooxazolidin- 
5-ylmethyl]acetamide (XXIV) as a colorless crystalline solid, m.p. 194.5-195.5' C. 

so A Qrignard reagent was prepared from 25 g (0.123 mol) of m-bromothioanisole and 3.59 g (0.148 mol) 
of magnesium in 125 mL of tetrahydrofuran. This solution was added to 56,8 mL (0.246 mol) of 
triisopropylborate in tetrahydrofuran at -70 'C. The borate ester was hydrolyzed with 10% sodium hydroxide 
solution, then acidified to give the boronic acid. Recrystallization from water gave 11.0 g of the boronic acid, 
mp 162-1 63 "C. 

65 A mixture of 2.B g (0.015 mol) of the above boronic acid in 40 mL of DMF, 4,2 mL of triethylamine, 3.6 
g of (tJ-N-p^-iodophenyl^-oxooxazolidin-^ylmethylJacetamlde, 0.2 g of tri-2-tolylphosphine and 80 mg 
of palladium acetate was subjected to four "Firestone" cycles. The homogeneous solution was held at 
100*C under nitrogen for 72 hours, cooled, and filtered. The DMF was removed at 70 ' C (0.5 mm Hg) and 
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the residue dissolved in methylene chloride and washed with in% amm ~,. 
overmagneslum sulfate and solvent evaporated Tto^vf 2 3 a Z ^ 0n ' 
raphed on 70 g of silica gel with an ekmnt nf LhTiJ— 2, °' Crude matenal wn «ch was chromatog- 
consistent with product Rec^staTbatn fl ^^ ene f f to^^tone to give 1.24 g of material 
"ethyithtophenv.^ *» ** 9 of pure 

theiSrnlt^lK^ 

chloroform « washed ^Slolm S^t^^?^ f"* - 
solvent evaporated. The residue wa* * mnul a „L ' dr,ed ° ver P°tessium carbonate and 
acetone mtm eben^The p^T wj TZtSTn ll? nt Vlo"* ^ me * ylene chtorid * 
water removed. The residue T^SZl ^ ' "f^ 1 ^ miCron membrane filter > the 

for air ^ ^ ^ — to — b * ^ * ~^VS5,SSi refi. 



20 



Example 68 



Preparation 
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SO 



o^owin^mahynac^i,,, M a sond LliS^c SIT?™" ^'l*""")- 2 - 

ylmenyllacMamide (4.03 g), mp '"■N-' 3 ^ 4 ■"^/PM'WOiaeryO^xwxazolldln* 



Example 67 
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Preparation of (l)-N-[3-(4-4 -M8thylthlophenyl)"phenyl)*2-oxooxazolidirh5-ylm8thyl]acetamide {I, Ar°4 - 
5 CHaSCgH*-, B=NHCOCH 3 ) 

A Grignard reagent was prepared from 12.2 g (0.06 moJ) of p-bromothfoanisole and 1.7 g (0.07 mol) of 
magnesium In 70 mL of tetrahydrofuraa This solution was added to 22.7 mL of trilsopropylborate In 
tetrahydrofuran at -70* C. The borate ester was hydrolyzed with 150 mL of 1 N sodium hydroxide solution 
10 and most of the tetrahydrofuran from the mixture was removed under reduced pressure. Acidification of the 
basic solution with 10% hydrochloric acid gave 9.28 g of the crude boronic acid. Recrystalllzation from 
water gave 3.8 g of pure p-methylmercaptophenyl-boronlc add as a colorless, crystalline solid, m.p. 211.5- 
212* C. 

A mixture of 2.52 g (0.015 mol) of the above boronic acid in 40 mL of DA/IF, 4.2 mL of triethylamine, 3.6 
is g of (i)-N43-(4-iodophenyl)-2-oxooxazolidin-5-ylmethyl]acetamlde r 0.2 g of tri-2-tolylphosphine and 80 mg 
of palladium acetate under nitrogen atmosphere was heated at 100* C for 72 hrs. cooled, and diluted with 
40 mL of ether. The solid precipitate formed was filtered, washed successively with ether, water, sodium 
bicarbonate and water to give a crude product. The crude product was recrystallized once from ethanol to 
give 1.3 g of pure (t)^-[3-(4^4 / -methylthiophenyl)phenyl)-2-oxooxazolidin-5-ylmethyJ]acetamide, m.p. 
20 244.5-246,5 "C. HRMS: Calcd. 356.1195; Measured, 356.1168. 



Example 68 

25 

Preparation of (l)-^H3-(4-(4 / -Methy^sulfenylphe^^ (I, Ar = 4'- 

CHaSOCshk-, B = NHCOCH 3 ) ' 

jo A mixture of 0.6 g (1.68 mmoJ) of the sulfide of Example 67 in 250 mL of chloroform was heated to 
dissolve the solid, then cooled to -30* C, and 0.36 (1.68 mmol) of 82% m-chloroperbenzoic acid was added 
at -30' C, then allowed to slowly warm to -10* C. Trace of insoluble material was removed by filtration and 
the filtrate was diluted with ether to precipitate 0.59 g of the sulfoxide, m.p. 21 7-21 9 *C. The product was 
shown to be at least 99% pure by hplc. An nmr (CDCIa) showed absence of any sulfone resonance. HRMS; 

35 Calcd. 372.1 1 44; Measured, 372.1 156. 



Example 69 

40 

Preparation of (i)-N-[3-(4-(4'-Methylsulfonyte (l, Ar = 4'« 

CHgSOzCshV, B = NHCOCFfc) 

45 A mixture of 0.4 g (1.1 mmol) of the sulfide of Example 67 and 0.53 g (2.45 mmol) of 82% m- 
chloroperbenzoic acid in 200 mL of chloroform was heated under reflux for 2.5 h. The mixture was cooled 
and diluted with ether to precipitate the desfred sulfone, 0,4 g, m.p. 259-260.5* C dec. The product was 
shown to be homogeneous by hplc. HRMS: Calcd. 338.1089; Measured, 33ai 126. 

By using the procedures described in Examples 65-69, the following compounds in Table V were 

50 prepared or can be prepared. 
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■fable V 



10 



15 



20 



25 



30 



35 



40 



Ex. x 


Y 


B 


Iso- 
mer m.p.(«C) 


65 


3'-CH 3 SO 


H 


NHCOQf 3 


ft 


162-167 


66 


4'-(CH 3 ) 2 NCH 2 CH20 H 


NHOOCH 3 


L 


202-204 


67 


4'-CH 3 S 


H 


NHCOCH 3 


L 


244.5-246.5 


68 


4'-CH 3 SO 


H 


NHCOCH3 


t 


217-219 


69 


4'-Of 3 S02 


H 


NHO0CH 3 


t 


259-260.5 (dec) 


70 


3'-CH 3 CH 2 


H 


NHCCCH3 


t 


121-122 


71 


2'-CH 3 


H 


NHOXH 3 


L 


181-183 


72 


3'-HCO 


H 


NHCOCH3 


L 


146-147 


73 


3'-NH 2 


H 


NHOOCH 3 


I 


220-221 


74 


3 '-{C«3)2N 


H 


NHOOC3J 3 


I 


163-163.5. 


75 


4'-CH 3 0 


H 


KH00CH 3 


I 


239-241 (dec) 


76 


4'-(CH 3 ) 2 N(CH 2 ) 3 0 H 


NHOOCH 3 


L 


191-193 


77 


4'-CgH 5 CH20C0CH 2 O H 


NHOOCH 3 


t 


186-187 


78 


4'-H02CCH 2 0 


H 


NHOOCH 3 


I 


228-230 (dec) 


79 


4'-F 


H 


NH00CH 3 


I 


229-230 (dec) 


80 


4'-Cl 


H 


NHODCH 3 


I 


249-250 (dec) 


81 


4'-CH 3 


5'-CH 3 NHCCCH 3 


t 


168-169 


82 


3'-CH 3 


5'-CH 3 NHOOCH3 


I 


106-107 


83 


4'-F 


5'-F 


NHOOCH3 


I 


201.5-203 


84 


3'-F 


5'-F 


MH00CH 3 


t 


204-204.5 



50 



Example 85 
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B = NHSb H 3 - ^^N-P-^Pyrldy OphenyD-a-oxooxazolidln-S-ylmethvUacetamide (I. Ar=4-NCsH«, 

To a stirred solution of 75 g (0.386 mol) of 4-bromopyridine hydrochloride in 400 mL of ether and 200 

1* Z1Z h T te ? ] W3S idd8d 40 9 ° f S ° dium Carbonate < 0 " 38 mol > ln sev8ral Portion. The water 
was separated, the ether layer was washed once with brine, dried (MgSOi) and most of the solvent was 
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removed under reduced pressure. As soon as the vacuum started to improve indicating that most of the 
ether was removed, 200 mL of fresh anhydrous ether was added and the solvent was again removed. This 
process was repeated once more to minimize any moisture present. To the residue still containing small 
amount of ether was added 750 mL of ether immediately. The solution was cooled to -78* C, and 185 mL 

s (0.462 mol, 20% excess) of 2.5 N n-butyllithium (In hexane) was added at such a rate that the temperature 
of the reaction mixture remained below -65 *C (-20 min). When the temperature returned to below -70*, 
92.2 g (0.463 mol) of trimethyltin chloride dissolved in 200 mL of ether was added at below -65* C. When 
the addition was complete, it was stirred at *75* C for 0.5 hour, and then the cooling bath was removed to 
allow the temperature of the reaction to slowly rise. When the temperature of the reaction reached -20 *C, 

10 10 mL of methanol followed by 200 mL of water were added and the mixture was allowed to come to room 
temperature. The ether layer was washed once with brine, dried (MgSOO and the solvent was evaporated 
under reduced pressure to give 114 g of a light tan liquid. The pure product was isolated by distillation 
through a 30 cm Vigreux column, bp 40-42 *C (0.1 mm), [bp 32-34 *C (0.07 mm)]. n-Butyltrimethyltin, a by- 
product, distills at below room temperature at this pressure and separates well by distillation through the 30 

15 cm Vigreux column. 

A mixture containing 74.5 g (0.204 mol) of (X)-N-[3-(4-lodophenyl)-2-oxooxazolIdin-5-ylmethylh 
acetamide, 60 g (0.248 mol) of 4-pyridyrtrtmethyltln, 23 g (0.033 mol) of freshly prepared bis- 
(triphenylphosphine)palladium(ll) chloride and 71 mL of triethylamine in 1300 mL of dry dimethyformamide 
(DMF) was heated at 50-60 "C until all of the iodophenyloxazolidinone Is used up (24-28 hours) as 

zo monitored by HPLC. The insoluble catalyst was removed by filtration through a bed of Celite® and the 
volatile material and ail of the solvent (DMF) from the filtrate was removed under reduced pressure 
(<40* C). The resulting oil was taken up in 500 mL of chloroform and diluted with 1.5 L of ether to give a 
tan precipitate. The precipitate was filtered and dried under a stream of nitrogen, digested with 1 L of 1 N 
HCI, filtered to remove insoluble material and neutralized to pH of 8 using cone, ammonium hydroxide at 

& 10-20* C. The off-white precipitate was collected on a filter, dissolved in 400 mL of hot 95% ethanol, treated 
with charcoal, and diluted with 700 mL of wafer. The solution was concentrated under reduced pressure to 
remove most, of the ethanol to give an off-white precipitate. The precipitate was collected on a filter and 
washed with a -small amount of ice water and dried to give 26 g (40.3% theory) of the product, mp 188- 
190*C. Several other runs conducted under the same conditions gave products in 40-45% yields. The 

30 material can be further purified by recrystallization from absolute ethanol, or repeated the work-up 
procedure to give analytically pure sample of (l)-N-{3-(4-(4-pyridy0phenyl)-2-oxooxa2olidin-5-ylmethyl]- 
acetamlde as a colorless white solid, mp 191-192*C. 



3$ 



Anal. Calcd for CirHizNaOs: 


C, 65.58; 


H, 5.50; 


N, 13.50 


Found: 


C, 65.33; 


H, 5.67; 


N, 13.37 




65.35 


5.53 


13.38 



Following a procedure similar to the one described in Example 65 r amine oxide derivatives of the 
pyridyl compounds were prepared by treating with excess MCPBA. 

l-N-[3-(4-Tri-n-butylstannylphenyl)-2-oxooxazolidin-5-yl-methyl]acetamide was prepared as follows. 
To a mixture of 7.0 mL of hexabutylditin, 3.60 g of (Z)-N-{3-(4-lodophenyl)-2-oxooxazolidin-5-ylmethyl]- 
acetamide and 25 mL of DMF under nitrogen, which had been subjected to several Firestone cycles to 
43 remove oxygen, was added 0.16 g of (PhCNfePdClg with stirring and the mixture was stirred at 70'C 
overnight. The mixture was poured into 500 mL of water and extracted with ethyl acetate, which was dried 
(MgSO*), filtered through a Celite® pad to remove both Pd and the MgSO*, and evaporated in vacuo . The 
mixture was chromatographed on silica with chloroform to give the pure (X)-N-{3-(4-tri-rv&utylstannyl- 
phenyl)-2-oxooxa20lidin-5-ylmethyl]acetamide free from tributyltin Iodide by-product as a" contaminant, 
so Isolated was 3.21 g. 

By using the procedures described in Example 85, the following compounds In Table VI were prepared 
or can be prepared. 
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Table VI 



Ar 



Ex. Ar 



93 k 

CH 



C»H, 

95 OW' 
CH, 



P- 



CH 

96 

CH 



o 





8 



Iso- 

B raer m.p.{*C) 



85 4'-l*: 5 H 4 NHCOCH3 «■ 191-192 

86 2'-lC 5 H 4 KHODCH3 «• 170-173 

87 2'-CNC5H 4 NHO0CH 3 £. no <dec) 

88 3'-*C 5 H 4 NHCOCH3 * 183-185 

89 3'-OC 5 H 4 NHOOCH3 I 220 (dec) 

90 4'-<*C 4 H 4 NHOOCH3 * 

91 4'-ClC 6 H 4 NHCOCH3 «■ 249-250 

92 O NBOOCH3 * 221-222 <dec) 



NH03CH 3 £ 196 (dec) 



HHOXH3 



NHO0CH 3 61 



NHOOCH3 dl 
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Table VI 
(Continued) 

Iso- 

Ex. Ar B iter nwp,( # C) 

97 k t Y_ NHOOCH2CI L 



98 o, NHSOCH3 t 



b- 



b- 



H0 lC> 

99 N T *w NHO0C 3 H 7 I 
C,H,0 > 

100 K v V.. NHSO^Hs t 



101 "'""V- nhooch 3 £. 
102 



103 N ^_V* m 2 



104 C 4 H 9 9P2N^). NHOOCH3 I 
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Table VI 
(Continued) 

Isa- 
ac. Ar B mer 



105 



0 

I 

106 CH 3 SO-/ V KHOOCH3 t 

107 C 3 H 7 NH^^_ NHOOCH3 t 

108 NHCOCH3 £ 



109 Q_ NHOOCH3 t 



110 U ^J__ NHCOCH3 1 

N 

1 

CH, 



"1 f V. NHCOCH3 *• 



112 NHC0CH3 e. 



38 



EP 0 352 781 A2 



Example 113 

5 



Preparation of (i)-N«[3-(4-(2\5'-0ihydroxyph^ (1,^=2 ,5'- 

(HQ^CcHi, BoNHCOCHg) 

10 

(t)-N-[3-(4-Nitrophenyl)-2-oxooxa2oiidin-5*ylmethylIacetamide was prepared according to the proce- 
dures previously described In U.S. Patent 4,705,799. The nitro compound was reduced to the correspond- 
ing amino derivative by catalytic hydrogenation in 95% ethanol In the presence of platinum oxide under 40 
psig of hydrogen pressure. 

75 To a mixture containing 1 g (4 mmol) of (i)-N-[3-(4-aminophenyi)-2-oxooxa20lidIn-5-ylmethyl3ac8tamide l 
1 mL of 28% HCI and 4 g of fee was added a solution of 0.28 g of sodium nitrite in 1 mL of water dropwise 
at 0-5 *C. After the addition was complete, the mixture was tested with starch/iodide paper to insure the 
reaction was complete. The mixture after being made neutral (pH 6-7) by cautious addition of sodium 
carbonate dropwise to a solution of 0.65 g (50% excess) of benzoquinone dissolved In a minimum amount 

20 (-15 mL) of 95% ethanol with vigorous stirring at 10-15*0. The mixture was allowed to come to room 
temperature, stirred for 1 hour and diluted with 200 mL of water. The desired benzoquinone attached 
phenyloxazolidinone was obtained as a brick colored solid, 0.95 g, mp 218-219.5*0. It was recrystallized 
once from acetonitriie to give 0.4 g of the pure quinone derivative as a golden orange solid, mp 235-236* C. 
To the orange solid (1.6 g, 4.7 mmol) suspended In 45 mL of 95% ethanol was added 0.5 g of sodium 

25 borohydride. A slight exotherm was noted and the mixture became homogeneous in 10 minutes. Water (50 
mL) was added and the mixture was warmed to 50 *C. After allowing to cool, most of the ethanol was 
removed under reduced pressure and the resulting aqueous solution was made addle (pH 1) with 6 M HOI 
to precipitate the product The product was obtained as a light grayish purple solid, 1,03 g, mp 227- 
228.5*C. 

30 

Example 114 



35 . 

Preparation of (l)-N-[3-(4-(4 f -Ethylphenyl)phenyl)-2-oxooxazoiidin-5-ylmethylIacetamide (I, Ar«4'- 
OHgQHiOsl-U, B-NHCOOHa) 

To 4 / -ethylbiphenylcarboxyllc add (20 mmol) dissolved In 50 mL dry DMF was added 25 mmol of 
40 triethylamine and the mixture was cooled in an ice bath, added 38.5 mmol of methyl chloroformate 
dropwise at 0-5*0, and the stirred at room temperature for 15 mmutBS. The mixture was cooled to 0* C 
again, and a cold solution of 38.5 mmol of sodium azide dissolved in a minimum amount of water (<8 mL) 
was added as rapidly as possible (in one portion if possible) at <5*C. The reaction mixture was stirred at 
0*O for 1 hour and poured into 500 mL of ice-water. The resulting precipitate was filtered while still cold 
45 (<10 min), washed with cold water and dried under a stream of nitrogen to give the crude 4'-ethylbiphenyl- 
carbonyl azide. The azide was used In place of 4'-ethylbiphenylisocyanate for the subsequent reactions 
according to the procedures exactly paralleling those described previously for Examples 1 through 3 to give 
the desired product as a colorless solid, mp 223-224* 0. 

8y using the procedures described In Examples 113 and 114, the following compounds In Table VII 
so were prepared or can be prepared. 
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Table VII 



0 




Ex. aj. 



B 



Iso- 

B iter m.p. («C) 



227-228.5 
223-224 



113 2' r5 '^JiOHC 6 H 3 t 

114 4'-C 2 H5C6H4 NHCOCH3 t 

115 4'-(Of3) 2 N: 6 H4 NHGOCH3 dfc 

116 4'-(CH3) 2 N(0)C 6 H 4 NHCXXH3 125-127 
1" 4'-(9-fluorinon-2-yl, MKOCH3 t 237.5-238.5 

118 4'-(9-£luorinol-2-yl) NHOOCH3 t 214-221 

119 V-OiKM MiO0CH3 £ 14Q _ i4i 



120 



CH,, 

h- 7 < NH00CH3 <fc 



121 



JHDDCH3 d£. 



122 



H 

CM,' 
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Table VII (continued) 



Iso- 

Be. Ar B mer m.p.<*C) 



123 N^T** NHO0CH 3 I 



CHj 



124 W ?""V_ NHOOCH3 £. 

H 5 C 2 



125 's^l— NHCOCM3 t 



126 M > — NHGOCH3 e. 



12? H T V- NHOOCH3 £ 



128 NHOOCH3 t 



129 * N V NHOOCH3 I 209-211 

N- 67 
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Example 130 



10 



15 



20 



gg^of (X)-N-[3-(4.( 5 . te oxazol vl )p hB nvl 1 -^xooxa Z oli^n-5-v, m ethv l l a c a , am ^ n 

m. t Sll® * P*^ 4 *™***™*^^ (500 mg 1 8 mmo h in 2 



25 



30 



Example 131 



aj , ojtann * ^1. fl (68%) of the brcmoacety, ccmpound^MR^DC 5512 

A fixture of ttuf h ' 4 - W < m ' 1H >- 4-40 (S.2H), 4.15 (t.1H). 3.93 (dd,1H). 3.70 (2dd,2H) 
mJ^TT T fv° V9 bromoacet y | compound (200 mg. 0.59 mmol) and thoacetamide (55 ma 0 7 

10 h methanol/methylene chloride, washed with saturated brine and dried (NA,S0 4 ) The crud« 

a^tS^^^^^ t0 9iVe 140 m9 (76% > * ^ compel SnmC 

(m?H) 2 73^H?. (d ' JSS7H2 ' 2H) " 7 - 67 < S ' 1 ^ 5 -°° «0 (t.1H). 4.00 (dd,1H). 3.M 

<S B-^rnrl!^^ 011 ^ COnVerted int ° itS ac etamide compound (I, Ar = 2-methyl-4.thiazolvl 
B - NHCOCHa) by the procedure described in U.S. Patent 4 705 799 miazoiyl, 

were^eted^rbf^f ^ * E><amP,eS 13 ° - ' 13i;the * ™* V» 
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Table VIII 



10 



15 



20 



25 



30 



35 



/ 

... t 
ISO- 

Ex, Ar B iter m.p,( # C) 

130 5-isoxazolyl NHCOCH3 t 175-178 

131 2-methyl-4-thia2olyl N 3 I NMR 

132 2-rrethyl-4-thiazolyl NHCOCH3 t 179-180 

133 lH-pyrazol NHCOCH3 I 235-236 (dec) 

134 2-A7ino-4-thiazolyl NHOOCH3 L 171-174 (dec) 

135 2-anu.no-4-pyrifridinyl NHCOCH3 £ 258 (dec) 

136 5-oxa2olyl NHCOCH3 I 200 (dec) 



Dosage Forms 



The antibacterial agents of this invention can be administered by any means that produces contact of 
the active agent with the agent's site of action in the body of a mammal. They can be administered by any 

40 conventional means available for use in conjunction with pharmaceuticals, either as individual therapeutic 
agents or in a combination of therapeutic agents. They can be administered alone, but are generally 
administered with a pharmaceutical carrier selected on the basis of the chosen route of administration- with 
standard pharmaceutical practice. 

The dosage administered will, of course, vary depending upon known factors such as the phar- 

45 macodynamic characteristics of the particular agent, and its mode and route of administration; age, health, 
and weight of the recipient; nature and extent of symptoms; kind of concurrent treatment; frequency of 
treatment and the effect desired. Usually, a daily dosage of active ingredient can be about 5 to 20 
milligrams per kilogram of body weight Ordinarily, when the more potent compounds of this invention are 
used, 5 to 15, and preferably 5 to 7.5 milligrams per kilogram per day, given in divided doses 2 to 4 times a 

so day or in sustained release form, is effective to obtain desired results. These drugs may also be 
administered parenterally. 

Projected therapeutic levels In humans should be attained by the oral administration of 5-20 mg/kg of 
body weight given in divided doses two to four times dally. The dosages may be Increased In severe or life- 
threatening infections. 

55 Dosage forms (compositions) suitable for internal administration contain from about 1-0 milligram to 
about 600 milligrams of active ingredient per unit. In these pharmaceutical compositions, the active 
ingredient will ordinarily be present in an amount of about 05-85% by weight based on the total weight of 
the composition. 
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nnw^ aCtiVe b9 admW « te «* oraHy 'n solid dosage forms, such as capsules tablets and 

£££ : rs e C£ 35 e,ixirs ' symps - - su ~ ■ a,s * a ~ 

ma „l e . la ? n r" 8 ^ 3 C ° ntain a06ve in9rodient and P° wdered carriers, such as lactose sucrose 
Ml starch, cellulose derivatives, magnesium stearate, stearic add. and the like. Similar dSts cTS 

~S IT Tf eSS8d tab ' 9tS - B0th tebtetS and <Wh. can be manufactured JlSSSTSiS 

sC?oal P rl f °; 2ST ^ ° f mediCat, ° n Wer a Perf0d of hou ' 8 - CompressedTaSet Sn b e 
sugar coated or f.l m coated to mask any unpleasant taste and protect the tablet from the atmosohere or 
enteric coated for selective disintegration in the gastrointestinal tract atmosphere, or 

acciSe d0Sa9e fofmS ° ral admfnlS,rati0n Can contain C0l0fi "9 and flavoring to increase patient 

m Jl 9e T'' Water ' 8 801131516 0i1, 8aline> aqueous dextrose <9 ,uc <* 8 ). and related sugar solutions and 
0SL!t ^ P T 9 . lyC0 ' ° r P 0 ^^ S'vco' 5 are suitable carriers for parelSloSons 
It ^r rentera ' adm i"^a,lon contain preferably a water soluble salt of the X Indent' 
suitable sfaWtong agents, and. if necessary, buffer substances. Antiooxidants such as sodium Sate 
sodium sdfite. or ascorbic acki either atone or combined are suitable stabiliaing agents Also *d a e "SS 

zls^sze sr f 3 TA ln add ^ on> soiut,ons can °«* p*«S^ 

oenzaiKonium chloride, methyl- or propylparaben, and chlorobutanol 



ro 



75 



25 
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35 



40 



so 



Capsules 



wfth A 7?! ^ nUmb9r ? un ^ capsu,es ar * P re P* red ^ fi'»ng standard two-piece hard gelatin capsules each 



Soft Gelatin Capsules 



,* JLlIl!?? ° f ^ in 9rad'»nt in soybean oil is prepared and injected by means of a positive 
placement pump into gelatin to form soft gelatin capsules containing 75 milligrams of toe active 
ingredient. The capsules are washed and dried ""grams or me active 



Tablets 



nJ^TJ^Sl m , a * prepared * intentional procedures so that the dosage unit is 75 

2ET» 1ST mQt f ' 2 °' C0 "° idal Si ' iCOn di0xide ' 5 mil,i 9«™ * magnesium 

\ m, "£ ram8 . f ° r microcr yatalline cellulose, 11 milligrams of cornstarch and 98.8 milligrams or 
lactose. Appropriate coatings may be applied to increase palatability or delay absorption 



Injectables 



A parenteral composition suitable for administration by injection is prepared by stirring 1 5% by weioht 



55 sodium chloride and sterilized, 

Suspensions 
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An aqueous suspension is prepared for oral administration so that each 5 milliliters contain 75 
milligrams of finely-divided active ingredient, 200 milligrams of sodium carboxymethyl cellulose, 5 milli- 
grams of sodium benzoate, 1.0 grams of sorbitol solution, US.P., and 0.025 milliliters of vanillin. 



Utility 

Test results indicate that the compounds of this invention are biologically active against gram positive 
bacteria including multiple antibiotic resistant strains of staphylococci and streptococci. These compounds 
are potentially useful for the treatment of both human and animal bacterial infections including diseases of 
the respiratory, gastrointestinal, genfto-urinary systems: blood; interstitial fluids; and soft tissues. 

As shown in Table DC compounds of Formula (I) exert an in vitro antibacterial effect. A standard 
microdilution method (National Committee for Clinical Standards. Tentative standard M7-T . Standard 
methods for dilution antimicrobial susceptibility" :ests for bacteria that grow aeroblcaily. National Committee 
for Clinical Laboratory Standards, Villanova, PA, 1982) with Mueller-Hinton broth is used to determine the 
24-hour minimal inhibitory concentrations (MIC's) for test strains of Staphylococcus aureus and Escherichia 
coll . 

The in vivo potency of these compounds is exemplified by the data summarized In Table X. 
Determinations of in vivo efficacy are performed by inoculating mice intraperitoneally with cultures of the 
infecting organism diluted to produce 100% mortality in control animals within twenty-four hours. The 
culture of S. aureus used to infect the animals was diluted to the required bacterial density using 5% 
aqueous hog gastric mucin. The compounds are dissolved or suspended in 0.25% aqueous Methocel® 
(MethoceJ®: Hydroxypropyl Methylcullulose, E15 Premium, Dow Chemical Company) for oral administration 
or sterile distilled water containing 5% dlmethylsulfoxlde (Fisher Scientific Company. Fairiawn. NJ) for 
subcutaneous administration. The mice are dosed at one hour and at four hours post-infection. Mortality is 
recorded dally until test determination seven days post infection. The number of survivors in each treatment 
group on the seventh day after infection is used in the calculation of the EDso. the dose of compound that 
protects 50% of the mice (Litchfield, J. T. and Wildoxon. A simulated method for evaluating dose-effect 
experiments. J. Pharmacol Exp. Ther,, 98:99-113, 1949). 
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Table IX 



In Vitro Broth Microdilution 
Minimal Inhibitory Concentrations (MIC's) 



Minirom Inhibitory Concentration 



Staphylococcus aureus Escherichia go] i 

0.5 >128 

°* 5 >128 

2 >128 

<°-13 >i 28 

<°«13 >128 

0.5 >128 

8 >128 

<0-13 >128 

0.25 >12B 
1 
8 
2 
1 

0.5 



>128 
>128 
>128 
>128 
>128 

<0.13 >i28 

* >128 
4 >128 
0-25 >128 

6 * >128 
4 >128 

* >128 
0.5 >128 
< >128 
0-5 >128 
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Table IX 
(Continued) 



Exanple Mininum Inhibitory Concentration 

No. 0»g/nJL) 

Staphylococcus aureus Escherichia coli 

48 <0.13 >128 

49 1 >128 

50 0.5 >128 

57 1 >128 

58 1 >128 

59 2 >128 

60 1 >128 

61 2 >128 

62 2 >128 

63 0.25 >128 

64 4 >128 

65 2 >128 

66 0.5 >128 

67 0.25 >128 

68 0.25 >128 

69 0.25 >128 

70 2 >128 

71 2 >128 

73 0.5 >128 

74 8 >128 

75 <0.13 >128 

85 <0.13 >128 

86 2 • >128 

87 32 >128 

88 <0.13 >128 

89 2 >128 
92 2 >128 

113 16 >128 
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Table IX 
(Continued) 

Mininum Inhibitory Concentration 
Staphyloc occus aureus Escherichia coll 



<0.13 
1 



16 



16 



4 



4 



1 



8 



4 



4 



4 



>128 
>128 
>128 
>128 
>128 
>128 
>128 
>128 
>128 
>128 
>128 
>128 
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Table X 



In Vivo Activity of Ganpounds Against 
Staphylococcus Aureus in an Acute Lethal Mouse Model 



Example 



NO. EDsq- (mgAg) 

Oral Subcutaneous 
Administration Administration 

3 2.9 2 

4 22 39.7 

7 NT >90 

8 >90 >90 

9 >90 16.8 
10 NT NT 

20 >90 >90 

21 44.7 >90 

22 >90 >90 

23 17.3 24.3 

24 >90 >90 

25 13.9 5.8 

26 NT NT 

27 6.6 7.6 

28 52.6 30 

29 16.1 9.8 

30 16.1 9.8 

37 <1.2 0.6 

38 NT >90 

43 6.4 3.7 

44 8.6 3.7 

45 NT 13.9 

46 NT 30 

47 NT NT 

48 NT NT 
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Table X 
(Continued) 

Exanple 

N0 - EDso (ntg/kg) 

Oral ~~ ~ subcutaneous" 
administration Administration 





49 


65.2 


>90 




50 


NT 


6.5 


15 


57 


18 


10 




58 


13.8 


2 




59 


7 


2.7 


30 


60 


30 


5.5 


61 


47.4 


2.7 




62 


51.9 


10 




63 


>90 


>90 


ss 


64 


50 


11 




65 


NT 


4.3 




66 


NT 


NT 


30 


67 


4.5 


30 




68 


2.2 


0.7 




69 


4 


1.2 




70 


17 


10 


35 


71 


51.9 


>90 




73 


11-8 


5 




74 


NT 


17.1 


10 


75 


NT 


NT 




85 


1.3 


0.5 




86 


NT 


15.5 




87 


16.1 


9.8 


45 








88 


1.6 


0.5 




89 


2 


<3.3 




92 


NT 


NT 


50 


113" 


>90 


68.3 



50 



EP 0 352 781 A2 



Table X 
(Continued) 



ED50 (ng/kg) 

i 

Oral Subcutaneous 
Administration Adninistration 



114 


8.1 




115 


NT 


NT 


116 


NT 


6.4 


117 


NT 


NT 


lie 


NT 


NT 


119 


6.2 


5 


130 


6 


6 


132 


NT 


17 


133 


22 


22 


134 . 


56.5 


47 


135 


68 


NT 


136 


14.8 


51.9 



NT » Not Tested 



Claims 

1. An aryl benzene oxazolidinone of the formula 

06^, 



(i) 

wherein, for the t, and mixtures of the d and I stereoisomers of the compound Ar is an aromatic group 
selected from the group consisting of 



Exanple 
NO. 
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70 



75 



a diaziny! group optionally substituted with X and Y, a triazrnyl group optionally substituted with X and Y. 



i 



I 

*5 



■ - i~ 

I 

2Z *S 



Z is 0, S, or NR 5 ; 

W is CH or N, or also can be S or 0 when 2 is NR S ; 
X Independently Is H, -N0 2 , -SfO)^ , tetrazoyl, 

30 

o 

-S(0)2-N=S(0)J«2R3. "SH. -SCR4, -COR 23 , 

o 



35 



40 



45 



SO 



55 



CRq OCRa 
-C0NR 5 Rg f -C-R 23 , -C-R 23 , -in,,, 
I I 

R6R5N-(CH 2 ) t -C-, -CN, -ORs, halogen, -NR5R5, 

*5 R 5 NR 5 R 25 

-NCOR^, -NSfO),^, -CR23<£Hl6)CRl7, -CR 23 , 

R 9 

alkyl of 1 to 8 carbons optionally substituted with one or more halogen atoms. OH, =0 other than at alpha 
position. S(0)„R2t, or NRs R« . alkenyl of 2-5 carbons or cycloalkyl of 3-8 carbons; 
R, is C1-C4 alkyl. optionally substituted with one or more halogen atoms. OH. CN, NRsRs or C0 2 R 8 - 
Ct~Ci alkenyl; -NR9R10; -N 3 ; 
0 0 

-NH CR*;-NM CR4; -NG 2 ; NR 9 G--NGM*; 
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10 



Ra and R 3 are independently C1-C2 alkyl or, taken together are -(CH 2 ) q -; 
R* is alkyl or 1-4 carbons, optionally substituted with one or more halogens; 

Rs and Re are Independently H, alkyl of 1-8 carbons, cycloalkyl of 3-8 carbons -(CH^ORs, -(CH 2 )- 
,NRi 1 R 1l8 , or -CKCH 2 )tNRi 1 R i1a ; or taken together are -(CH 2 ) 2 0(CH 2 ) 2 -, -<CH 2 ),CH<COR*)-, or 

-(CH 2 ) 2 N(CH2)2-; 
R4 



R 7 is -NRsRe, -ORs or 




cartxcyclic ring, or (b) when Ar is 
to fom 




NH R S ; 
t5 Rs is H or alkyl of 1-4 carbons; 

R 9 is H, C1-C4 alkyl or C3-C8 cycloalkyl; 

R10 Is H, C1-C4 alkyl, C^-Ci alkenyl, Ca-C* cycloalkyl, -ORa or -NRnR 11A ; 

R11 and RnAare independently H or C1-C4. alkyl, or taken together, are «(CH 2 ) r -; 

G Is CI, Br or I; 

20 Y independently is H, F, CI, Br, ORs, alkyl of 1-3 carbons, or N0 2 ; 

X and Y taken together (a) when Ar i* or 

* to form a fused six-nenbexed 
'* — — M 



30 



35 

M Is a physiologically acceptable cation; 
n is 0, 1 or 2 
p is 0 or 1; 
q fs 3, 4 or 5; 
40 r is 4 or 5; 

t is 1,2 or 3; Bis -NH 2 , 

- Rl2 0 Ri2 
45 -N C-R X3 , -N-S(0) u R 14 , 

or N 3 ; 

Ri 2 is H, C1-C10 alkyl or C3-CB cycloalkyl; 
so R13 is H; C1-C* alkyl optionally substituted with one or more halogen atoms; C 2 -C* alkenyl; C 3 -C* 
cycloalkyl; phenyj; -CH 2 ORis; -CH(ORig)ORi 7 ; -CH 2 S(0)vRu; 

o 

- CRis;-ORi8;-SRi4;-CH 2 N 3 ; 

the aminoalkyl groups derived from a-amino acids such as glycine, L-alanlne, L-cystelne, L-proline, and D- 
55 alanine; -NRigR 2 o; or -C{NH 2 )R 2 iR 22 ; 

Ru is Ci-Ct alkyl, optionally substituted with one or more halogen atoms; 
Ris is H or C1-C4 alkyl, optionally substituted with one or more halogen atoms; 
Ru and R17 are independently C1-C4 alkyl or, taken together, are -(CH 2 ) m -; 
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w 



J5 



20 



Ris is C1-C4 alkyf or C7-C11 aralkyl; 
R19 and R 20 are independently H or Ct-C 2 alkyl; 

u is Tor 2; 2 " fndep8ndently H ' ^ cycloalkyl. phenyl or, taken together, are -<CH 2 ) 5 - ; 
v is 0, 1 or 2; 
m is 2 or 3; 
s is 2, 3, 4 or 5; 

St. nf H i' ! ,ky, K° f 1-8 C ^° nS ° Pti0na,,y 8ub »« tutod ™* ™ or more halogens, cycloalkyl of 3-8 carbons 
alkylof 1-4 carbons substituted with one or more of -S{0) n R 24 , -OR fi , * *° caroons, 

•0 CRs or -NRsRs; or aJkenyl of 2-5 carbons optionally substituted with CHO or COsRs' 
Ra* Is alkyl of 1-4 carbons or cycloalkyl of 3-8 carbons; and 
R25 is Rg or NRsRs; 

or a pharmaceutical^ suitable salt thereof; provided that: 
1) when B is NH 2l then Ar is not phenyl optionally substituted with halogen or CF 3 
2^ An oxazolidinone of claim 1 wherein B is is 

n 

NH CR, 3 where R, 3 IS H, CH 3 . -0R, 8 . CHsCl. CH 2 OH, or CH 2 OCHa. 

3. An oxazolidinone of Claim 2 wherein B is 

-NH CCH 3 . 

4. An oxazolidinone of Claim 1 wherein Ar is 

30 5. An oxazolidinone of Claim 4 wherein Y is H. 

2. ■ 6 0 Jj 3 ° xa20,idinone of Cla,rn 5 wher9in x is H ' alkyl of 1-S carbon atoms, -S(0) n CH, where n is 0, 1 or 

o 

-ORs, -CHzNRsRs, FURsN(CH 2 )a CH{OH)- ( or -CN. 
35 7. An oxazolidinone of Claim 3 wherein Ar is 



25 



40 








a. An oxazolidinone of Claim 7 wherein Y is H. 
2, - 9 c ^ 3 ° xaz0l!d,none of C,aim 8 wner9in x is H. alkyl of 1-5 carton atoms. -S<0 )(1 CH 3 where n is 0, 1 or 

45 « ' 

o 

-ORs. -CH2NR5RS, RsR s N(CH 2 )2 CH(OH)-. or -CN. 

acetamidT. 0XaZ °" din0ne ° f ? S **" i ^ ®^ I ^ 4 -P h9n ylP hen y')-2-o>«)ox8zolidln-5.ylmethyl> 

so ^N^-W^-acetylprrenyOphenyl^-oxwixazolidiri-S-ylmethyllacetamide. 

G)-N-[3-(4-(4-methylsulfinylphenyl)phenyl)-2-oxooxazolidin-5-ylmethyl]acetamide 
W-N-[3-(4-<4-metnyl8ulfonylphenyl)phenyl)-2-oxooxazolidin-5-ylmethyl]acetamide, 
(l>N-{3K4-(4-cyanophenyl)phenyl)-2-oxooxazol!dln-5-ylmethyl]acetamide, 
0hN-t3-(4-(4-diethylaminomethylphenyl)-phenyI)-2-oxooxazolidin-^ylmetnyllacetamide 

0>-N-t3-(4.(4-pyridylphenyl)phenyl)-2-oxooxazolidin-5-ylmethyl]acetamlde. hydrochloride, and 
0)-N-[3-{4-(3-pyr[dylphenyl)phenyl)-2-oxooxazolidin-5-ylmethyl]acetamide, hydrochloride 
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11. A pharmaceutical composition consisting essentially of a suitable pharmaceutical carrier and an 
effective amount of a compound of anyone of claims 1 to 10. 

12. Use of a compound selected from the group consisting of: 

(a) (I)-N-[3-(4-phenylpheny[>2-oxooxazolidin-5-ylmethyl]acetamide. 

(b) {Z}-N-[3-(4^4'-ac»tylphenyl)phenyl)-2-oxooxa20lidin-5-ylmethyl]acetamlde. 

(c) (t)-N-[3-<4-{4'-methylsulfinylphenyl)phenyl)-2-oxooxazolldin-5-ylmethyl]acetamide. 

(d) {t)-rH3-(4-(4'^ethylsulfonylphenyl)phenyl^ 

(e) (i)-N-[3-(4-(4-cyanophenyl)phenyl-2-oxooxazolidln-5-ylmethyl]acetamide, 

(f) (£)-N^3^4^4^femylaminomethylphenyty 

(g) (l)-^3*(4-(4'Hji-rhpropylamlnomethylph 

(h) (t)-N-[3-{4^4'-(3~N l N-dimethylam?no-^^ 
acetamide. 

(i) (l)-N-[3-(4-{4 / -{1-hydroxy^-<4-morphollny^ 
acetamide. 

(j) (l)-N-[3-(4-{4'-pyridylphenyl)phenyl)-2-oxooxazolidin-5-ylmethyl]acetamide, hydrochloride, 
(k) (i)-N-[3-(4-{3'-pyridylphenyl)phenyl^^ hydrochloride, for pre- 

paring an antibacterial medicament 

13. A process for preparing a compound of Claim 1 which comprises: 
(1) reacting a carboxylic acid of the formula 




CCOH 



(XXYIf) 



where Ar Is defined in Claim 1 with methyl chloroformate followed by sodium azide to prepare an acylazide 
of the formula 



(XXIX); 




(2) reacting a compound of formula (XXIX) with glycidyl azide to prepare an oxazolidinone of the 
formula 




where B is Na, and optionally 

(3) reacting a compound of formula (I) from step (2) with hydrogen to prepare the corresponding 
compound where B is NH 2 ; and optionally 

(4) reacting a compound as prepared in step (3) with acetyl chloride to prepare a corresponding 
compound where B is NH CCH 3 

6 
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